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HUMS AC Requirement Compliance Demonstration

HUMS Development and HUMS-Equipped Flight Testing

Usage Monitoring and Flight Regime Recognition
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Direct Loads Monitoring
Maint Credits Validation (Indirect Load Measurement)
Maint Credits Validation (Direct Load Measurement)
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Operational Development of HUMS
Hardware

Sensor
Airborne Systems
Ground Station and Peripherals
Software
Data Management
Diagnostics and Monitoring
Maintenance Management
Commercial Validation of HUMS
Algorithms and Methodologies
Safety Monitoring
Structural Usage Monitoring & Credit Validation
Diagnostics, Health, & Prognostics
Onboard Warnings
Responses and Procedures

Flight and Ground Crew
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HUMS AC Requirement
Compliance Demonstration

Long
HUMS R&D Areas and Tasks Short Term
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HUMS Development and Equipped-Flight Testing

Usage Monitoring and Flight Regime Recognition

Direct Loads Monitoring

Maint Credits Validation (Indirect Load Measurement)

Maint Credits Validation (Direct Load Measurement)
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Development of HUMS Operational
Requirements - Hardware -

HUMS R&D Areas and Tasks

Short

Long
Term
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Hardware
Sensor
Multi Functional
¢ Embedded
Direct Load Measuring Tech Dev, Eval, and Demo
Low Speed Sensors
Structural Crack/Damage Detection
Dynamic Component Crack/Damage Detection
Sensor Interogation and Calibration
Rotating Data Transfer
Data Transmission, Wireless, and Networking
Airborne Systems
Cockpit Warning and Display Device Evaluation
T HUMS Software Reguirements and Acceptance
= HUMS System Automated Testing
Ground Station and Peripherals
Ground System Functionality Partition
HUMS Software Requirements and Acceptance

= Ground-Based System (GBS) Automated Testing
= COTS HUMS Ground Station Assessment & Guidance
- COTS Hardware Service History Criteria and VIV

Independent Verification Means
Determination of Data Update Frequency
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Development of HUMS Operational
Requirements - Software -

HUMS R&D Areas and Tasks

Short

Long
Term
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Software
Data Management

Component Usage Tracking (UT)

UT of HUMS/Non-HUMS Components & Vice Versa

Data Processing Reguirements

Security and Access Control Methods/Procedures

Data Acquisition Operational Requirements/Data Integrity
Data Enhancement and Transfer Integrity

Isolation of HUMS Software From COTS OS For GBS
COTS Software Service History Criteria and VM

Data Transfer and Significance of Web-Enable Applicatior

Diagnostics and Monitoring

Translated Load Monitoring

Component Remaining Life Based on HUMS Process
Considerations for Non-HUMS Component Remaining Life
Mechanical Fault Detection

Structural Crack/Damage Detection

Automated Diagnostics and Reasoning

Maintenance Management

Electronic Part Tracking
Electronic Maintenance Logs
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Commercial HUMS Validation
- Algorithm and Methodologies -

HUMS R&D Areas and Tasks

Short

Long
Term

05 | 08 [ o7 | 08 | 08

1011 [ 12 [ 13 ] 14

Algorithms and Methodologies

Safety Monitoring
HUMS Minimum End-to-End Performance Criteria

End-to-End Systems and Accessory Requirements

Structural Usage Monitoring & Credit Validation

Advanced Rotor Tuning
Advanced Sensor Validation Criteria
Regime Recognition and Monitoring

Physics of Proposed Credits (e.g., Caollection of Data)

Credit Validation Methodology

Requirements for Type of Direct/Indirect Evidence
Diagnostics, Health, & Prognostics

Trend Analysis

Mechanical Fault Detection

Structural Crack Detection
Component Remaining Life Based on HUMS Process

Automated Diagnostics and Rationale
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Onboard Warnings
- Responses and Procedures -

Long
HUMS R&D Areas and Tasks Short Term
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' |[Responses and Procedures
| ° | Flight and Ground Crew
’ Impact of Displayed HUMS Information on Pilot Workload ]
° Pilot Reaction on Warnings ]
I

Procedures for Responding to Warnings
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